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Investigation for mutual effect between light and electron system:
Excitation dynamics of electronic states dressed up in an optical near field
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Institute for Molecular Science, Japan

[Abstract] A finite quantum system exposed to an intense laser field reforms itself as new
guantum states referred to as dressed states in which matter and light are strongly coupled,
generating additional energy levels. Previous theoretical studies dealing with the dressed
states have taken into account the interaction between quantum systems and incident external
laser fields. Recent studies, however, reveals that a quantum system strongly interacting with
a light induces an optical near field which is an enhanced electromagnetic field created by the
polarization in the system and locally modifies the incident external filed. In this paper, the
dressed states exposed to both an incident external field and an optical near field have been
investigated by the semi-classical approach based on the Maxwell-Schrédinger equations. We
have observed that the optical near field significantly influences the dressed states, generating
new energy levels that differ from ones obtained by the conventional theory without optical
near fields.
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Fig. 1. Spatiotemporal propagation for the
electron wave packet | |? (a) with and (b)

z [nm]

without an optical near field.
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